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57 ABSTRACT 
An alarm system for safeguarding against the break 
through of a wall includes a network of electrically 
conducting wires distributed over the wall and ar 
ranged to lie in at least two layers which are spaced a 
small distance from each other. The wires are com 
prised of a series consisting of a predetermined number 
of wires running uninterrupted through the layers with 
each wire having an input terminal in a corresponding 
output terminal. Some of the input terminals are pro 
vided with a first voltage or signal and other input 
terminals are provided with a second voltage or signal 
which is different from the first voltage or signal. An 
electronic device is connected to the output terminals 
for actuating an alarm when the voltage or signal on 
any one of the output terminals does not correspond to 
the voltage or signal on the corresponding input termi 
nal. 

11 Claims, 4 Drawing Figures 
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1. 

ALARM SYSTEM FOR SAFEGUARDING AGAINST 
THE BREAK-THROUGH OF A SURFACE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to an alarm system for the 

safeguarding against the breakthrough of a surface, for 
example a wall, the wall of a suitcase or a pane of glass, 
said system being of the kind where a pattern or net 
work of electrical conducting wires or leads are distrib 
uted uniformly over the surface. 

2. Description of the Related Art 
With such known systems, where the leads lie in one 

layer, it is possible in principle for a criminal to remove 
a section of a lead after having short-circuited its ends 
with the help of a longer length of lead. In this manner 
it is possible with repeated operations in a chosen area 
to create an opening which is sufficiently large to enable 
stolen goods to be passed through. 
The object of the present invention is to provide a 

construction without this drawback and, moreover, 
having several advantages. 

SUMMARY OF THE INVENTION 

The alarm system according to the invention is char 
acterized in that the wires are arranged to lie in at least 
two surfaces, preferably plane surfaces lying at a small 
distance from each other seen at right angles to the 
surfaces, that the wires are comprised of a series consist 
ing of the number n of wires, that this series runs unin 
terrupted through the surfaces so that the assembled 
network has the number n of input terminals and the 
number n of output terminals, that these terminals are 
connected to a current supply, a microprocessor or 
other electronics and an alarm in such a way that to a 
number of the wires in there are applied other voltages 
or signals in relation to the remainder, and that the 
microprocessor or the electronics unit is arranged to 
activate the alarm in the event that the voltage or the 
signals on just one of the output terminals does not 
correspond to the voltage or the signals on the corre 
sponding input terminal. 
By dimensioning such a system in a suitable manner, 

i.e. with conveniently close-lying wires seen both in the 
directions of the above-mentioned planes and at right 
angles thereto, it can be made very difficult to remove 
a section of a given wire without at the same time dam 
aging the wires in another layer and thereby activating 
the alarm. It will be obvious that the breadth and the 
pattern or patterns of the wires can be varied quite 
considerably without deviating from the scope of the 
invention. 
According to the invention, the individual surfaces 

can be connected in series, i.e. the series of wires runs 
first over the whole of the first surface, and from there 
further over the whole of the second and so on, hereby 
providing a very simple construction. 
Moreover, according to the invention the series in the 

first surface can be laid out in a pattern in such a manner 
that the wires are parallel with each other over the 
greater part of the surface area, and that the same is the 
case for the following surface or surfaces, but that the 
wires from surface to surface form angles to each other, 
hereby further rendering a breakthrough difficult. 
One embodiment of the system can be characterized 

by the wires being moulded into or enclosed in one or 
more insulating materials, for example by being laid out 
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2 
and secured on both sides of an insulating support layer 
and thereafter covered with an insulating covering ma 
terial. There is hereby provided a finished product 
which can be dispatched without being damaged, and 
which thereafter can be mounted at the place of applica 
tion. 
A second embodiment can be characterized by an 

insulated support layer, composed of a so-called print 
board, which is provided on both sides with a printed 
circuit and comprises two electrically connected wire 
surfaces, preferably connected in series. There is thus 
provided a construction which is not only simple to 
produce, but which also has the characteristics men 
tioned in connection with the foregoing embodiment. 
One can thus envision the insulating support layer as 
being wall decorating material, so that one can cover a 
whole wall with the support layer and then connect the 
individual sections of the material in series, and thereaf 
ter connect it to the remaining part of the system. In this 
way and with simple means it is thus possible to safe 
guard large wall areas and thereby safeguard complete 
rooms against break-in through the walls. 

Further developments of this embodiment can be 
characterized in that the thickness of the printboard is 
less than 0.5 mm. What is obviously achieved hereby is 
a very flexible material, which while increasing the 
closeness of the individual wires in each surface to each 
other, increases the security against breakthrough. 
The system according to the invention can be charac 

terized by a series consisting of four wires. This pro 
vides many combinations for the application of volt 
ages, signals or grounded connections to the individual 
wires. 

Finally, the system can be characterized by a series of 
wires in which some are provided with one voltage and 
the remaining are provided with a second voltage 
which can be the grounded potential. This arrangement 
is a simple construction which allows operation of a 
binary system with constant voltages or no voltages 
throughout a section of the wires, and provides a simple 
building up of the system. In the case of the preferred 
embodiment, providing that there are four wires in a 
series, there is the possibility of 16 combinations of 
voltages or non-voltages on the wires. 
BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will now be described in closer detail 
with reference to the accompanying drawings, where 
FIG. 1 shows in schematic form the run of a series of 

wires used in an alarm system according to the inven 
tion, but where for the sake of clarity the breadth of the 
series is greatly reduced; 

FIG. 2 shows in more detail the actual mutual dis 
tance between the wires, but where the effective barrier 
area of the wire network is reduced for clarity; 

FIG. 3 shows a coupling diagram for an alarm system 
according to the invention; and 
FIG. 4 is a table showing the relationship between 

input and output with regard to FIG. 3. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENT 
In FIG. 1 the run of a series of wires is shown sche 

matically by a broad black line. One end of the series is 
shown at 1 and the other end at 2. The series consists of 
4 wires. It is understood that the term wires is used to 
designate any kind of electrical conductor. For the sake 
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of clarity, the four wires are shown as a broad black 
line. However, in practice the distance between the 
individual parts of the series in the places where it runs 
parallel to itself is just as small as the distance between 
the individual wires. The first part of the series, which 5 
principally consists of vertical lines, is mounted on one 
side of a support layer, for example in the form of a 
printed circuit on a printboard, while the second part of 
the series, which principally consists of horizontal lines 
is mounted on the other side of the support layer. The lo 
transition from one side to the other takes place at the 
loop 3. This transition is to be considered schematic. In 
practice it could be executed in another manner. The 
support layer or the printboard can then be secured to 
or comprise a part of a wall in a suitcase or a strongbox, 15 
in that all of the wall surface is then covered. 
As mentioned, the parallel parts of the series 1 lie 

closer to each other than shown in FIG. 1. FIG. 2 
shows a more realistic distance between the wires, 
where all the wires comprising the system lie at the 
same distance from each other in a square net. On the 
other hand, the effective barrier area in this schematic 
arrangement is very small in relation to the ineffective 
fringe area, which in practice does not occupy so much 
Space. 
FIG. 3 shows a coupling diagram with a support 25 

layer or armoured print 4 symbolized by a dotted line, 
and which contains the arrangement of FIGS. 1 and 2. 
Four input terminals 5 can be connected to the termi 
nals 6 in a power source 7. Every second of these termi 
nals 6 are live, while the others are connected to 30 
ground. For a given production example a binary cod 
ing is produced by connecting some of the input termi 
nals 5, to a live terminal, while the remainder are con 
nected to ground. The output terminals 8 on the support 
layer or the armoured print 4 are connected to a micro- 35 
processor or an electronic unit 9 containing generally 
known electronics capable of distinguishing between 
the possible combinations. In this embodiment, elec 
tronic unit 9 is a decoder including a binary to decimal 
converter in which a binary input on terminals 8 pro- 40 
duces a decimal output on terminals 10. In the event 
that the output 8 of armoured print 4 at 5 and 6 the 
output of terminals 10 would also change to actuate an 
alarm symbolized by the arrow P. 
FIG. 4 shows the possible combinations. For a given 4s 

production example one chooses to use only one of the 
possible combinations. For example one can decide that 
the terminals A and B are to be current-carrying, while 
the remainder are to be connected to ground. This cor 
responds to line 4 in the table in FIG, 4, where 1 signi 
fies current-carrying and 0 signifies connection to 
ground. The electronic unit 9 of FIG. 3 includes a de 
coder which can accomodate 10 combinations. It is also 
possible to use a decoder of the same design which can 
accomodate all 16 combinations. The invention is natu 
rally not limited to the use of four wires in a series, but 
in practice it has been proven that four wires and ten 
combinations are more than sufficient to provide the 
desired protection. With the example mentioned, the 
protection is thus achieved by a voltage being applied 
by electronic unit 9 to terminal 3 in the row 10, while 60 
the other terminals remain voltage-free in relation to 
ground. The system is arranged to provide an alarm 
signal at the instant that this is not the case. For in 
stance, terminal 3 in row 10 can be connected to a relay 
switch which closes to supply electricity to actuate an 65 
alarm when voltage is not supplied to terminal 3 in row 
10. Thus, the alarm signal is produced when, 

(1) one of the current-carrying wires A or B is cut, 
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4. 
(2) one of the current-carrying wires is connected to 
something which diverts the current, including for 
example one of the remaining leads, 

(3) a voltage is applied to one of the leads connected 
to earth. 

As the wires in the support layer as shown in FIGS. 
1 and 2 can be arranged to lie very close to one another, 
and since a criminal attempting to breakthrough cannot 
know which of the wires are current-carrying and 
which are not, it becomes impossible in practice to 
make holes in the support layer which are substantially 
larger than the size of the mesh. 
What is claimed is: 
1. An alarm system for safeguarding against the 

breakthrough of a wall comprising: 
a network of electrically conducting wires distrib 

uted over the wall and arranged to lie in at least 
two layers which are spaced a small distance from 
each other; said wires comprised of a group con 
sisting of a predetermined number of wires running 
uninterrupted through the layers; each wire having 
an input terminal and a corresponding output ter 
minal; the input terminals provided with respective 
set input voltages or signals; the respective set 
input voltages or signals producing corresponding 
set output voltages or signals on corresponding 
output terminals when the alarm system is set and 
unactivated; at least one of the input terminals 
being provided with a set input voltage or signal 
which is different from the set input voltage or 
signal of at least one of the other input terminals; 
and electronic means connected to the output ter 
minals for activating an alarm when the output 
voltage or signal on at least one of the output termi 
nals does not correspond to the set output voltage 
for that terminal. 

2. A system according to claim 1 wherein the wires in 
each layer are connected in series to the wires in at least 
one other layer so that the group of wires runs first over 
the whole of a first layer and from there runs over the 
whole of another layer. 

3. A system according to claim 1 wherein the wires in 
each layer are parallel with the wires within the layer 
over the greater part of the surface area but are posi 
tioned at angles to wires in at least one other layer. 

4. A system according to claim 1 wherein the wires 
are at least partially surrounded by an insulating mate 
rial. 

5. A system according to claim 1, including an insu 
lating printboard support layer, said insulating support 
layer including a printed circuit on each side to com 
prise two electrically connected wire surfaces con 
nected in series. 

6. A system according to claim 5 wherein the print 
board is less than 0.5 mm thick. 

7. A system according to claim 1 wherein the distance 
between the individual wires in each layer is less than 5 

. 

8. A system according to claim 1 wherein the group 
is comprised of four wires. 

9. A system according to claim 1 wherein the input 
terminal of each wire has either the same voltage as the 
first of said input terminals or the same voltage as the 
second of said input terminals. 

10. A system according to claim 1 wherein the wires 
are uniformly distributed over said wall. 

11. A system according to claim 10 wherein the elec 
tronic means includes means for converting a binary 
input received from the output terminals into a non 
binary output. 
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